
1/7/02 4:19 PM/295-01 Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA i

TABLE OF CONTENTS

Page

1.0 INTRODUCTION...........................................................................................................................1-1
1.1 PROJECT AUTHORIZATION ..........................................................................................1-1
1.2 EE/CA PURPOSE AND SCOPE ......................................................................................1-3
1.3 EE/CA PROJECT TEAM..................................................................................................1-4

1.3.1 U.S. Army Engineering and Support Center, Huntsville, and
U.S. Army Corps of Engineers, Honolulu District ................................................1-4

1.3.2 Earth Tech...........................................................................................................1-4
1.4 EE/CA OBJECTIVES .......................................................................................................1-6
1.5 EE/CA REPORT FORMAT...............................................................................................1-7
1.6 WORK PERFORMED ......................................................................................................1-9

1.6.1 Site Visit and Records Review ............................................................................1-9
1.6.2 EE/CA Reconnaissance and Site Prioritization Report .....................................1-10
1.6.3 Geophysical Test Plot........................................................................................1-10
1.6.4 Preparation of the Project Work Plan Addendum .............................................1-10
1.6.5 Location Surveys and Mapping .........................................................................1-10
1.6.6 Establishment and Management of GIS............................................................1-10
1.6.7 Site Investigation and Sampling ........................................................................1-11
1.6.8 Archaeological Survey.......................................................................................1-12
1.6.9 Flora and Fauna Survey ....................................................................................1-12
1.6.10 Preparation of Institutional Analysis Report.......................................................1-12
1.6.11 Risk Evaluation..................................................................................................1-13
1.6.12 Preparation of EE/CA Report ............................................................................1-13
1.6.13 Preparation of Action Memorandum..................................................................1-13
1.6.14 Community Relations Support...........................................................................1-13
1.6.15 Preparation of Explosives Safety Submission ...................................................1-14

2.0 SITE DESCRIPTION AND HISTORY ...........................................................................................2-1
2.1 SITE DESCRIPTION AND HISTORY ..............................................................................2-1

2.1.1 Location of the Former Waikoloa Maneuver Area and Nansay Sites .................2-1
2.1.2 Meteorology.........................................................................................................2-1
2.1.3 Physiography and Topography............................................................................2-2
2.1.4 Surface Water .....................................................................................................2-2
2.1.5 Geology and Soils................................................................................................2-2
2.1.6 Biological Resources ...........................................................................................2-5

2.1.6.1 Vegetation ...........................................................................................2-5
2.1.6.2 Wildlife.................................................................................................2-6
2.1.6.3 Sensitive Habitats................................................................................2-7
2.1.6.4 Biological Resources Monitoring.........................................................2-7

2.1.7 Cultural Resources ..............................................................................................2-7
2.1.7.1 Cultural Resources Monitoring............................................................2-8

2.2 ANALYSIS OF HISTORICAL RECORDS ........................................................................2-9
2.2.1 History of the Former Waikoloa Maneuver Area and Nansay Sites ....................2-9
2.2.2 Investigation Areas within the Former Waikoloa Maneuver Area and

Nansay Sites......................................................................................................2-12
2.2.2.1 Sector 1 - Kaniku Lava Flow .............................................................2-15
2.2.2.2 Sector 2 - Waikoloa Village...............................................................2-15
2.2.2.3 Sector 3 - Keamuku ..........................................................................2-18
2.2.2.4 Sector 4 - Lalamilo Wind Farm .........................................................2-18
2.2.2.5 Sector 5 - Waikoloa Road .................................................................2-20
2.2.2.6 Sector 6 - Pu‘u Pa Maneuver Area....................................................2-20
2.2.2.7 Sector 7 - Holoholoku........................................................................2-21



ii Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA 1/7/02 4:19 PM/295-01

TABLE OF CONTENTS
(Continued)

Page

2.2.2.8 Sector 8 - Hawai‘ian Homelands.......................................................2-21
2.2.2.9 Sector 9 - Kawaihae Road ................................................................2-21
2.2.2.10 Sector 10 - Lalamilo State Lands ......................................................2-22
2.2.2.11 Sector 11 - Puako Parcel ..................................................................2-22
2.2.2.12 Sector 12 - O‘uli Parcel .....................................................................2-23
2.2.2.13 Sector 13 - West Waimea/Kamuela Airport ......................................2-23

2.3 PREVIOUS INVESTIGATIONS......................................................................................2-24
2.4 PREVIOUS REMOVAL ACTIONS .................................................................................2-25
2.5 DEMOGRAPHIC PROFILE............................................................................................2-27
2.6 CURRENT AND FUTURE LAND USE...........................................................................2-29

2.6.1 Site Access........................................................................................................2-29
2.6.2 Current and Future Land Use............................................................................2-29

3.0 SITE CHARACTERIZATION.........................................................................................................3-1
3.1 SITE INVESTIGATIONS ..................................................................................................3-2

3.1.1 Visual Reconnaissance .......................................................................................3-2
3.1.2 Areas Geophysically Mapped ..............................................................................3-8
3.1.3 Surface Clearance...............................................................................................3-8

3.2 GEOPHYSICAL MAPPING ............................................................................................3-12
3.2.1 Methodology and Instrumentation .....................................................................3-12
3.2.2 Performance Criteria .........................................................................................3-14
3.2.3 Geophysical Equipment Field Tests ..................................................................3-15
3.2.4 Survey Layout....................................................................................................3-17
3.2.5 Field Data Collection .........................................................................................3-17
3.2.6 Field Data Analysis ............................................................................................3-19
3.2.7 Field Processing ................................................................................................3-20
3.2.8 Review of Field Data .........................................................................................3-20
3.2.9 Anomaly Identification .......................................................................................3-26
3.2.10 Visual Surface Search Transects ......................................................................3-27
3.2.11 Anomaly Investigation and Ordnance and Explosives Sampling Procedures...3-28
3.2.12 Anomaly Investigation and Ordnance and Explosives Sampling Results

by Sector............................................................................................................3-30
3.3 SOURCE, NATURE, AND EXTENT OF ORDNANCE AND EXPLOSIVES...................3-34

3.3.1 Summary of Results of Phase II EE/CA Field Investigation ..............................3-34
3.3.2 Demolition of Ordnance and Explosives ...........................................................3-34
3.3.3 Ordnance and Explosives Scrap Disposal Procedures.....................................3-38
3.3.4 Ordnance Penetration Analysis .........................................................................3-38

3.4 DESCRIPTION OF HAZARDS OF ORDNANCE AND EXPLOSIVES RECOVERED
DURING THE PHASE II EE/CA FIELD INVESTIGATION .............................................3-48

4.0 ORDNANCE AND EXPLOSIVES RISK IMPACT ASSESSMENT ................................................4-1
4.1 DEFINITION OF RISK FACTORS ...................................................................................4-2
4.2 ORDNANCE AND EXPLOSIVES FACTORS...................................................................4-2

4.2.1 Type of Ordnance and Explosives.......................................................................4-2
4.2.2 Sensitivity of Ordnance and Explosives ..............................................................4-2
4.2.3 Ordnance and Explosives Potential.....................................................................4-4
4.2.4 Depth Range of Ordnance and Explosives .........................................................4-5

4.3 SITE CHARACTERISTICS FACTORS ............................................................................4-5
4.3.1 Site Accessibility..................................................................................................4-5
4.3.2 Site Instability.......................................................................................................4-5



1/7/02 4:19 PM/295-01 Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA iii

TABLE OF CONTENTS
(Continued)

Page

4.4 DEMOGRAPHIC FACTORS ............................................................................................4-6
4.4.1 Site Activities .......................................................................................................4-6
4.4.2 Site Population.....................................................................................................4-6

4.5 RISK EVALUATION .........................................................................................................4-7
4.6 EVALUATION OF THE FORMER WAIKOLOA MANEUVER AREA AND

NANSAY SITES................................................................................................................4-8
4.6.1 Area A Risk Evaluation........................................................................................4-9

4.6.1.1 OE Factors (OE Type, OE Sensitivity, OE Potential,
OE Depth Range)................................................................................4-9

4.6.1.2 Site Characteristics Factors (Site Accessibility, Site Instability) ..........4-9
4.6.1.3 Demographics (Site Activities, Site Population) ................................4-10
4.6.1.4 Overall OE Risk Impact Assessment - Area A..................................4-10

4.6.2 Area B Risk Evaluation......................................................................................4-10
4.6.2.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-11
4.6.2.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-11
4.6.2.3 Demographics (Site Activities, Site Population) ................................4-12
4.6.2.4 Overall OE Risk Impact Assessment - Area B..................................4-12

4.6.3 Area C Risk Evaluation......................................................................................4-12
4.6.3.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-13
4.6.3.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-13
4.6.3.3 Demographics (Site Activities, Site Population) ................................4-14
4.6.3.4 Overall OE Risk Impact Assessment - Area C..................................4-14

4.6.4 Area D Risk Evaluation......................................................................................4-14
4.6.4.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-15
4.6.4.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-15
4.6.4.3 Demographics (Site Activities, Site Population) ................................4-16
4.6.4.4 Overall OE Risk Impact Assessment - Area D..................................4-16

4.6.5 Area E Risk Evaluation......................................................................................4-16
4.6.5.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-17
4.6.5.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-17
4.6.5.3 Demographics (Site Activities, Site Population) ................................4-18
4.6.5.4 Overall OE Risk Impact Assessment - Area E..................................4-18

4.6.6 Area F Risk Evaluation ......................................................................................4-18
4.6.6.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-19
4.6.6.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-19
4.6.6.3 Demographics (Site Activities, Site Population) ................................4-20
4.6.6.4 Overall OE Risk Impact Assessment - Area F..................................4-20

4.6.7 Area G Risk Evaluation .....................................................................................4-20
4.6.7.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-20
4.6.7.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-21
4.6.7.3 Demographics (Site Activities, Site Population) ................................4-21
4.6.7.4 Overall OE Risk Impact Assessment - Area G .................................4-22



iv Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA 1/7/02 4:19 PM/295-01

TABLE OF CONTENTS
(Continued)

Page

4.6.8 Area H Risk Evaluation......................................................................................4-22
4.6.8.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-22
4.6.8.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-22
4.6.8.3 Demographics (Site Activities, Site Population) ................................4-23
4.6.8.4 Overall OE Risk Impact Assessment - Area H..................................4-23

4.6.9 Area I Risk Evaluation .......................................................................................4-23
4.6.9.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-24
4.6.9.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-24
4.6.9.3 Demographics (Site Activities, Site Population) ................................4-24
4.6.9.4 Overall OE Risk Impact Assessment - Area I ...................................4-25

4.6.10 Area J Risk Evaluation ......................................................................................4-25
4.6.10.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-25
4.6.10.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-26
4.6.10.3 Demographics (Site Activities, Site Population) ................................4-26
4.6.10.4 Overall OE Risk Impact Assessment - Area J ..................................4-27

4.6.11 Area K Risk Evaluation......................................................................................4-27
4.6.11.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-27
4.6.11.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-28
4.6.11.3 Demographics (Site Activities, Site Population) ................................4-28
4.6.11.4 Overall OE Risk Impact Assessment - Area K..................................4-28

4.6.12 Area L Risk Evaluation ......................................................................................4-29
4.6.12.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-29
4.6.12.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-29
4.6.12.3 Demographics (Site Activities, Site Population) ................................4-30
4.6.12.4 Overall OE Risk Impact Assessment - Area L ..................................4-30

4.6.13 Area M Risk Evaluation .....................................................................................4-31
4.6.13.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-31
4.6.13.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-31
4.6.13.3 Demographics (Site Activities, Site Population) ................................4-32
4.6.13.4 Overall OE Risk Impact Assessment - Area M .................................4-32

4.6.14 Area N Risk Evaluation......................................................................................4-33
4.6.14.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-33
4.6.14.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-33
4.6.14.3 Demographics (Site Activities, Site Population) ................................4-34
4.6.14.4 Overall OE Risk Impact Assessment - Area N..................................4-34

4.6.15 Area O Risk Evaluation .....................................................................................4-34
4.6.15.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-35
4.6.15.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-35
4.6.15.3 Demographics (Site Activities, Site Population) ................................4-36
4.6.15.4 Overall OE Risk Impact Assessment - Area O .................................4-36



1/7/02 4:19 PM/295-01 Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA v

TABLE OF CONTENTS
(Continued)

Page

4.6.16 Area P Risk Evaluation......................................................................................4-36
4.6.16.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-37
4.6.16.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-37
4.6.16.3 Demographics (Site Activities, Site Population) ................................4-38
4.6.16.4 Overall OE Risk Impact Assessment - Area P..................................4-38

4.6.17 Area Q Risk Evaluation .....................................................................................4-38
4.6.17.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-39
4.6.17.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-39
4.6.17.3 Demographics (Site Activities, Site Population) ................................4-39
4.6.17.4 Overall OE Risk Impact Assessment - Area Q .................................4-40

4.6.18 Area R Risk Evaluation......................................................................................4-40
4.6.18.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-40
4.6.18.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-41
4.6.18.3 Demographics (Site Activities, Site Population) ................................4-41
4.6.18.4 Overall OE Risk Impact Assessment - Area R..................................4-41

4.6.19 Area S Risk Evaluation......................................................................................4-41
4.6.19.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-42
4.6.19.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-42
4.6.19.3 Demographics (Site Activities, Site Population) ................................4-42
4.6.19.4 Overall OE Risk Impact Assessment - Area S..................................4-42

4.6.20 Area T Risk Evaluation ......................................................................................4-43
4.6.20.1 OE Factors (OE Type, OE Sensitivity, OE Potential,

OE Depth Range)..............................................................................4-43
4.6.20.2 Site Characteristics Factors (Site Accessibility, Site Instability) ........4-43
4.6.20.3 Demographics (Site Activities, Site Population) ................................4-44
4.6.20.4 Overall OE Risk Impact Assessment - Area T..................................4-44

4.7 RESULTS OF ORDNANCE AND EXPLOSIVES RISK IMPACT ASSESSMENT .........4-44

5.0 INSTITUTIONAL ANALYSIS .........................................................................................................5-1
5.1 PURPOSE AND OBJECTIVES........................................................................................5-1
5.2 REGULATORY BACKGROUND......................................................................................5-1
5.3 INSTITUTIONAL CONTROLS .........................................................................................5-2
5.4 METHODOLOGY .............................................................................................................5-3
5.5 SCOPE OF EFFORT........................................................................................................5-3

5.5.1 State of Hawai‘i Lands.........................................................................................5-3
5.5.2 County of Hawai‘i.................................................................................................5-7
5.5.3 Department of Hawai‘ian Homelands................................................................5-10
5.5.4 Department of Land and Natural Resources.....................................................5-10
5.5.5 Landowners .......................................................................................................5-11

5.6 LAND USE......................................................................................................................5-12
5.7 TECHNICAL CAPABILITY .............................................................................................5-14
5.8 EXISTING INSTITUTIONAL CONTROLS .....................................................................5-15
5.9 CONCLUSIONS .............................................................................................................5-15



vi Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA 1/7/02 4:19 PM/295-01

TABLE OF CONTENTS
(Continued)

Page

6.0 IDENTIFICATION OF EE/CA RESPONSE ACTION OBJECTIVES.............................................6-1

7.0 IDENTIFICATION OF RESPONSE ACTION ALTERNATIVES AND EVALUATION
CRITERIA......................................................................................................................................7-1
7.1 IDENTIFICATION OF RESPONSE ACTION ALTERNATIVES .......................................7-1

7.1.1 Alternative 1 - No Action Indicated (NAI).............................................................7-1
7.1.2 Alternative 2 - Institutional Controls.....................................................................7-1

7.1.2.1 Engineering Controls...........................................................................7-2
7.1.2.2 Educational Programs.........................................................................7-5
7.1.2.3 Legal Mechanisms ..............................................................................7-7
7.1.2.4 Construction Support ........................................................................7-11
7.1.2.5 Implementation of Construction Support...........................................7-14

7.1.3 Alternative 3 - Surface Clearance of OE ...........................................................7-14
7.1.4 Alternative 4 - Subsurface Clearance of OE to Depth of Detection...................7-16

7.2 ORDNANCE AND EXPLOSIVES RESPONSE ACTION ALTERNATIVE
EVALUATION CRITERIA...............................................................................................7-16
7.2.1 Effectiveness .....................................................................................................7-17
7.2.2 Implementability.................................................................................................7-18
7.2.3 Cost ...................................................................................................................7-19
7.2.4 Example of Alternative Evaluation Process.......................................................7-20

7.3 ASSESSMENT OF APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS)...........................................................................................7-21
7.3.1 Chemical-Specific ARARs.................................................................................7-23
7.3.2 Location-Specific ARARs ..................................................................................7-23
7.3.3 Action-Specific ARARs......................................................................................7-23

8.0 COMPARATIVE ANALYSIS OF OE RESPONSE ACTION ALTERNATIVES..............................8-1
8.1 GROUP I LAND USE .......................................................................................................8-4

8.1.1 Area A..................................................................................................................8-4
8.1.1.1 Effectiveness.......................................................................................8-4
8.1.1.2 Overall Effectiveness Ranking for Alternatives 1 through 4................8-5
8.1.1.3 Implementability ..................................................................................8-5
8.1.1.4 Overall Implementability Ranking for Alternatives 1 through 4 ...........8-7
8.1.1.5 Cost .....................................................................................................8-7
8.1.1.6 Overall Cost Ranking for Alternatives 1 through 4 ..............................8-7
8.1.1.7 Overall Ranking of Alternatives for Area A..........................................8-8

8.1.2 Area B..................................................................................................................8-8
8.1.2.1 Effectiveness.......................................................................................8-8
8.1.2.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-10
8.1.2.3 Implementability ................................................................................8-10
8.1.2.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-11
8.1.2.5 Cost ...................................................................................................8-12
8.1.2.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-12
8.1.2.7 Overall Ranking of Alternatives for Area B........................................8-12

8.1.3 Area C ...............................................................................................................8-13
8.1.3.1 Effectiveness.....................................................................................8-13
8.1.3.2 Overall Effectiveness Ranking for Alternatives 1 through 4. .............8-14
8.1.3.3 Implementability. ...............................................................................8-14
8.1.3.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-16



1/7/02 4:19 PM/295-01 Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA vii

TABLE OF CONTENTS
(Continued)

Page

8.1.3.5 Cost ...................................................................................................8-17
8.1.3.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-17
8.1.3.7 Overall Ranking of Alternatives for Area C .......................................8-17

8.1.4 Area D ...............................................................................................................8-18
8.1.4.1 Effectiveness.....................................................................................8-18
8.1.4.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-19
8.1.4.3 Implementability ................................................................................8-19
8.1.4.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-21
8.1.4.5 Cost ...................................................................................................8-21
8.1.4.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-22
8.1.4.7 Overall Ranking of Alternatives for Area D .......................................8-22

8.1.5 Area E................................................................................................................8-22
8.1.5.1 Effectiveness.....................................................................................8-23
8.1.5.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-24
8.1.5.3 Implementability ................................................................................8-24
8.1.5.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-26
8.1.5.5 Cost ...................................................................................................8-26
8.1.5.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-27
8.1.5.7 Overall Ranking of Alternatives for Area E........................................8-27

8.1.6 Area F................................................................................................................8-27
8.1.6.1 Effectiveness.....................................................................................8-28
8.1.6.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-29
8.1.6.3 Implementability ................................................................................8-29
8.1.6.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-31
8.1.6.5 Cost ...................................................................................................8-31
8.1.6.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-31
8.1.6.7 Overall Ranking of Alternatives for Area F........................................8-32

8.2 GROUP II LAND USE ....................................................................................................8-32
8.2.1 Area G ...............................................................................................................8-32

8.2.1.1 Effectiveness.....................................................................................8-32
8.2.1.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-33
8.2.1.3 Implementability ................................................................................8-34
8.2.1.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-35
8.2.1.5 Cost ...................................................................................................8-36
8.2.1.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-36
8.2.1.7 Overall Ranking of Alternatives for Area G .......................................8-36

8.2.2 Area H ...............................................................................................................8-37
8.2.2.1 Effectiveness.....................................................................................8-37
8.2.2.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-38
8.2.2.3 Implementability ................................................................................8-38
8.2.2.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-40
8.2.2.5 Cost ...................................................................................................8-40
8.2.2.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-41
8.2.2.7 Overall Ranking of Alternatives for Area H .......................................8-41

8.2.3 Area I .................................................................................................................8-42
8.2.3.1 Effectiveness.....................................................................................8-42
8.2.3.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-43
8.2.3.3 Implementability ................................................................................8-43
8.2.3.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-45
8.2.3.5 Cost ...................................................................................................8-45



viii Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA 1/7/02 4:19 PM/295-01

TABLE OF CONTENTS
(Continued)

Page

8.2.3.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-46
8.2.3.7 Overall Ranking of Alternatives for Area I .........................................8-46

8.2.4 Area J ................................................................................................................8-46
8.2.4.1 Effectiveness.....................................................................................8-47
8.2.4.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-48
8.2.4.3 Implementability ................................................................................8-48
8.2.4.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-50
8.2.4.5 Cost ...................................................................................................8-50
8.2.4.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-50
8.2.4.7 Overall Ranking of Alternatives for Area J ........................................8-51

8.2.5 Area K................................................................................................................8-51
8.2.5.1 Effectiveness.....................................................................................8-51
8.2.5.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-52
8.2.5.3 Implementability ................................................................................8-52
8.2.5.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-54
8.2.5.5 Cost ...................................................................................................8-54
8.2.5.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-55
8.2.5.7 Overall Ranking of Alternatives for Area K........................................8-55

8.3 GROUP III LAND USE ...................................................................................................8-56
8.3.1 Area L ................................................................................................................8-56

8.3.1.1 Effectiveness.....................................................................................8-56
8.3.1.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-57
8.3.1.3 Implementability ................................................................................8-57
8.3.1.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-59
8.3.1.5 Cost ...................................................................................................8-59
8.3.1.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-60
8.3.1.7 Overall Ranking of Alternatives for Area L ........................................8-60

8.3.2 Area M ...............................................................................................................8-60
8.3.2.1 Effectiveness.....................................................................................8-61
8.3.2.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-62
8.3.2.3 Implementability ................................................................................8-62
8.3.2.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-64
8.3.2.5 Cost ...................................................................................................8-64
8.3.2.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-64
8.3.2.7 Overall Ranking of Alternatives for Area M.......................................8-65

8.3.3 Area N ...............................................................................................................8-65
8.3.3.1 Effectiveness.....................................................................................8-65
8.3.3.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-67
8.3.3.3 Implementability ................................................................................8-67
8.3.3.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-69
8.3.3.5 Cost ...................................................................................................8-69
8.3.3.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-69
8.3.3.7 Overall Ranking of Alternatives for Area N .......................................8-70

8.3.4 Area O ...............................................................................................................8-70
8.3.4.1 Effectiveness.....................................................................................8-70
8.3.4.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-72
8.3.4.3 Implementability ................................................................................8-72
8.3.4.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-73
8.3.4.5 Cost. ..................................................................................................8-74



1/7/02 4:19 PM/295-01 Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA ix

TABLE OF CONTENTS
(Continued)

Page

8.3.4.6 Overall Cost Ranking for Alternatives 1 through 4. ...........................8-74
8.3.4.7 Overall Ranking of Alternatives for Area O .......................................8-74

8.3.5 Area P................................................................................................................8-75
8.3.5.1 Effectiveness.....................................................................................8-75
8.3.5.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-76
8.3.5.3 Implementability ................................................................................8-76
8.3.5.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-78
8.3.5.5 Cost ...................................................................................................8-78
8.3.5.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-79
8.3.5.7 Overall Ranking of Alternatives for Area P........................................8-79

8.3.6 Area Q ...............................................................................................................8-79
8.3.6.1 Effectiveness.....................................................................................8-80
8.3.6.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-81
8.3.6.3 Implementability ................................................................................8-81
8.3.6.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-83
8.3.6.5 Cost ...................................................................................................8-83
8.3.6.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-83
8.3.6.7 Overall Ranking of Alternatives for Area Q .......................................8-84

8.3.7 Area R ...............................................................................................................8-84
8.3.7.1 Effectiveness.....................................................................................8-84
8.3.7.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-85
8.3.7.3 Implementability ................................................................................8-86
8.3.7.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-87
8.3.7.5 Cost ...................................................................................................8-88
8.3.7.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-88
8.3.7.7 Overall Ranking of Alternatives for Area R .......................................8-88

8.3.8 Area S................................................................................................................8-89
8.3.8.1 Effectiveness.....................................................................................8-89
8.3.8.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-90
8.3.8.3 Implementability ................................................................................8-91
8.3.8.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-92
8.3.8.5 Cost ...................................................................................................8-93
8.3.8.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-93
8.3.8.7 Overall Ranking of Alternatives for Area S........................................8-93

8.3.9 Area T................................................................................................................8-94
8.3.9.1 Effectiveness.....................................................................................8-94
8.3.9.2 Overall Effectiveness Ranking for Alternatives 1 through 4..............8-95
8.3.9.3 Implementability ................................................................................8-96
8.3.9.4 Overall Implementability Ranking for Alternatives 1 through 4 .........8-97
8.3.9.5 Cost ...................................................................................................8-98
8.3.9.6 Overall Cost Ranking for Alternatives 1 through 4 ............................8-98
8.3.9.7 Overall Ranking of Alternatives for Area T........................................8-98

9.0 RECOMMENDED OE RESPONSE ACTION ALTERNATIVES....................................................9-1
9.1 GENERAL RECOMMENDATIONS..................................................................................9-2
9.2 RECOMMENDATIONS FOR SPECIFIC AREAS.............................................................9-4

9.2.1 OERIA Area O - O‘uli Parcel ...............................................................................9-6
9.2.2 OERIA Area P - Waikoloa Village (West)............................................................9-7
9.2.3 OERIA Area J, Q, R - Waimea/Kamuela.............................................................9-9
9.2.4 OERIA Area D - Lalamilo State Land ..................................................................9-9



x Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA 1/7/02 4:19 PM/295-01

TABLE OF CONTENTS
(Continued)

Page

9.2.5 OERIA Area B, N - Intersection of Kawaihae Road and Queen Kaahumanu
Highway.............................................................................................................9-10

9.2.6 OERIA Area M - Puako Parcel ..........................................................................9-10
9.2.7 OERIA Area L - Intersection of Waikoloa Road and

Queen Kaahumanu Highway.............................................................................9-11
9.2.8 OERIA Area T - Waikoloa Village (East) ...........................................................9-12
9.2.9 OERIA Area A, C, E, I - Area Surrounding Waikoloa Village ............................9-12
9.2.10 OERIA Area K - Parker Ranch Property/West Hawai‘i Concrete Plant.............9-13
9.2.11 OERIA Area S - Saddle Road Easement ..........................................................9-14
9.2.12 No Right-of-Entry Areas ....................................................................................9-14

10.0 EE/CA FOLLOW-ON ACTIVITIES AND RECURRING REVIEWS.............................................10-1
10.1 EE/CA FOLLOW-ON ACTIVITIES .................................................................................10-1
10.2 RECURRING REVIEWS ................................................................................................10-1

11.0 REFERENCES ............................................................................................................................11-1

12.0 GLOSSARY OF TERMS AND ACRONYMS/ABBREVIATIONS.................................................12-1

13.0 LIST OF PREPARERS................................................................................................................13-1

Appendices

A - EE/CA Contractor Scope of Work
B - Equipment Field Test Letter Report
C - Geophysical Quality Assurance Summary Report
D - OE Investigation Results
E - OE Scrap Turn-In and Explosives Accountability Documentation
F - Summary of Interviews Conducted in Support of the Institutional Analysis
G - UXO Calculator Results
H - Cost Estimate Data



1/7/02 4:19 PM/295-01 Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA xi

LIST OF FIGURES

Figures Page

1-1 Regional Map....................................................................................................................................1-2
1-2 Project Organization .........................................................................................................................1-5
2-1 Historical and Active Military Training Areas...................................................................................2-11
2-2 Phase II EE/CA Investigation Areas ...............................................................................................2-13
2-3 Phase I EE/CA Investigation Area and Results ..............................................................................2-26
3-1 Visual Reconnaissance Investigation Areas.....................................................................................3-3
3-2 Geophysical Investigation Areas.......................................................................................................3-6
3-3 Anomaly Lower and Upper Thresholds...........................................................................................3-21
3-4 Geophysical Anomaly Profile Plot ...................................................................................................3-22
3-5 EM61 Bottom Loop Data.................................................................................................................3-23
3-6 Sample Grid Geophysical Data/Dig Map ........................................................................................3-24
3-7 EE/CA Field Investigation Results, Sectors 1, 2, 5, 6, and 11........................................................3-41
3-8 EE/CA Field Investigation Results, Sector 3...................................................................................3-42
3-9 EE/CA Field Investigation Results, Sectors 7 and 8 .......................................................................3-43
3-10 EE/CA Field Investigation Results, Sectors 4, 9, 10, 12, and 13....................................................3-44
4-1 Ordnance and Explosives Risk Impact Assessment (OERIA) Evaluation Areas .............................4-3
5-1 Land Jurisdiction by Agency .............................................................................................................5-4
5-2 Land Ownership................................................................................................................................5-5
5-3 State of Hawai‛i Land Use Designations...........................................................................................5-6
5-4 County of Hawai‛i Current Land Use Designations...........................................................................5-8
5-5 County of Hawai‛i Future Land Use Designations ............................................................................5-9
7-1 Institutional Controls .........................................................................................................................7-3
7-2 Surface Clearance of OE and Subsurface Clearance of OE to Depth of Detection .......................7-15
8-1 Ordnance and Explosives Risk Impact Assessment (OERIA) Evaluation Areas and Results .........8-2
9-1 Recommended OE Response Actions .............................................................................................9-3

LIST OF PLATES

Plates

3-1 Visual and Geophysical Investigation Areas
4-1 Ordnance and Explosives Risk Impact Assessment (OERIA)
9-1 Recommended Ordnance and Explosives Response Actions



xii Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA 1/7/02 4:19 PM/295-01

LIST OF TABLES

Tables Page

2-1 Former Waikoloa Maneuver Area and Nansay Sites - Investigation Areas....................................2-14
2-2 Projection of Resident Population by District - Year 2000 to 2020 .................................................2-28
3-1 Acres Characterized During Visual Reconnaissance .......................................................................3-5
3-2 Results of Visual Reconnaissance ...................................................................................................3-7
3-3 Results of Grid Survey....................................................................................................................3-10
3-4 Results of Surface Clearance of Grids and Geophysical Transects...............................................3-12
3-5 Equipment Field Test Target Depths ..............................................................................................3-15
3-6 National Geodetic Survey Control Points, Island of Hawai‘i............................................................3-18
3-7 Geophysically Mapped Grids and Transects ..................................................................................3-19
3-8 Visual Surface Search Transects ...................................................................................................3-27
3-9 Results of Anomaly Investigation and OE Sampling.......................................................................3-31
3-10 OE Sampling Summary Table ........................................................................................................3-31
3-11 Summary of Phase II EE/CA Field Investigation Results ...............................................................3-38
3-12 Former Waikoloa Maneuver Area and Nansay Sites UXO Summary Table ..................................3-39
3-13 Acreage Investigated by Sector at the Former Waikoloa Maneuver Area and Nansay Sites.........3-40
3-14 Maximum Ordnance Penetration Depths........................................................................................3-47
3-15 Estimated Soil Depths.....................................................................................................................3-47
3-16 Characteristics of UXO Recovered During Phase II EE/CA Field Investigation .............................3-48
4-1 OE Type Risk Factor Definition ........................................................................................................4-2
4-2 OE Sensitivity Risk Factor Definition ................................................................................................4-4
4-3 OE Potential Risk Factor Definition ..................................................................................................4-4
4-4 Site Accessibility Risk Factor Definition ............................................................................................4-5
4-5 Site Instability Risk Factor Definition.................................................................................................4-5
4-6 Site Activities Risk Factor Definition .................................................................................................4-6
4-7 Site Population Risk Factor Definition...............................................................................................4-6
4-8a Evaluation of Risk Factors - Example A ...........................................................................................4-7
4-8b Evaluation of Risk Factors - Example B ...........................................................................................4-7
4-9 Estimating Potential for Ordnance and Explosives...........................................................................4-8
4-10 Summary of Risk Factors - Area A ...................................................................................................4-9
4-11 Summary of Risk Factors - Area B .................................................................................................4-11
4-12 Summary of Risk Factors - Area C.................................................................................................4-12
4-13 Summary of Risk Factors - Area D.................................................................................................4-14
4-14 Summary of Risk Factors - Area E .................................................................................................4-17
4-15 Summary of Risk Factors - Area F .................................................................................................4-19
4-16 Summary of Risk Factors - Area G.................................................................................................4-20
4-17 Summary of Risk Factors - Area H.................................................................................................4-22
4-18 Summary of Risk Factors - Area I ..................................................................................................4-24
4-19 Summary of Risk Factors - Area J..................................................................................................4-25
4-20 Summary of Risk Factors - Area K .................................................................................................4-27
4-21 Summary of Risk Factors - Area L .................................................................................................4-29
4-22 Summary of Risk Factors - Area M ................................................................................................4-31
4-23 Summary of Risk Factors - Area N.................................................................................................4-33
4-24 Summary of Risk Factors - Area O.................................................................................................4-34
4-25 Summary of Risk Factors - Area P .................................................................................................4-36
4-26 Summary of Risk Factors -  Area Q................................................................................................4-38
4-27 Summary of Risk Factors - Area R.................................................................................................4-40
4-28 Summary of Risk Factors - Area S .................................................................................................4-41
4-29 Summary of Risk Factors - Area T .................................................................................................4-43
4-30 Results of OERIA for the Former Waikoloa Maneuver Area and Nansay Sites .............................4-45
7-1 Example of Alternative Evaluation Process.......................................................................................7-20



1/7/02 4:19 PM/295-01 Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA xiii

LIST OF TABLES
(Continued)

Tables Page

7-2 Applicable or Relevant and Appropriate Requirements (ARARs),
Former Waikoloa Maneuver Area and Nansay Sites .....................................................................7-24

8-1 OERIA Evaluation Areas and Hazard Level Results ........................................................................8-3
8-2 Effectiveness Criteria Evaluation for Area A.....................................................................................8-4
8-3 Implementability Criteria Evaluation for Area A ................................................................................8-5
8-4 Cost Criteria Evaluation for Area A...................................................................................................8-7
8-5 Alternative Evaluation for Area A ......................................................................................................8-8
8-6 Effectiveness Criteria Evaluation for Area B.....................................................................................8-9
8-7 Implementability Criteria Evaluation for Area B ..............................................................................8-10
8-8 Cost Criteria Evaluation for Area B.................................................................................................8-12
8-9 Alternative Evaluation for Area B ....................................................................................................8-12
8-10 Effectiveness Criteria Evaluation for Area C...................................................................................8-13
8-11 Implementability Criteria Evaluation for Area C ..............................................................................8-15
8-12 Cost Criteria Evaluation for Area C.................................................................................................8-17
8-13 Alternative Evaluation for Area C....................................................................................................8-17
8-14 Effectiveness Criteria Evaluation for Area D...................................................................................8-18
8-15 Implementability Criteria Evaluation for Area D ..............................................................................8-20
8-16 Cost Criteria Evaluation for Area D.................................................................................................8-21
8-17 Alternative Evaluation for Area D....................................................................................................8-22
8-18 Effectiveness Criteria Evaluation for Area E...................................................................................8-23
8-19 Implementability Criteria Evaluation for Area E ..............................................................................8-24
8-20 Cost Criteria Evaluation for Area E.................................................................................................8-26
8-21 Alternative Evaluation for Area E ....................................................................................................8-27
8-22 Effectiveness Criteria Evaluation for Area F ...................................................................................8-28
8-23 Implementability Criteria Evaluation for Area F...............................................................................8-29
8-24 Cost Criteria Evaluation for Area F .................................................................................................8-31
8-25 Alternative Evaluation for Area F ....................................................................................................8-32
8-26 Effectiveness Criteria Evaluation for Area G ..................................................................................8-33
8-27 Implementability Criteria Evaluation for Area G..............................................................................8-34
8-28 Cost Criteria Evaluation for Area G.................................................................................................8-36
8-29 Alternative Evaluation for Area G....................................................................................................8-36
8-30 Effectiveness Criteria Evaluation for Area H...................................................................................8-37
8-31 Implementability Criteria Evaluation for Area H ..............................................................................8-38
8-32 Cost Criteria Evaluation for Area H.................................................................................................8-40
8-33 Alternative Evaluation for Area H....................................................................................................8-41
8-34 Effectiveness Criteria Evaluation for Area I ....................................................................................8-42
8-35 Implementability Criteria Evaluation for Area I................................................................................8-43
8-36 Cost Criteria Evaluation for Area I ..................................................................................................8-45
8-37 Alternative Evaluation for Area I .....................................................................................................8-46
8-38 Effectiveness Criteria Evaluation for Area J ...................................................................................8-47
8-39 Implementability Criteria Evaluation for Area J ...............................................................................8-48
8-40 Cost Criteria Evaluation for Area K.................................................................................................8-50
8-41 Alternative Evaluation for Area J.....................................................................................................8-51
8-42 Effectiveness Criteria Evaluation for Area K...................................................................................8-51
8-43 Implementability Criteria Evaluation for Area K ..............................................................................8-53
8-44 Cost Criteria Evaluation for Area K.................................................................................................8-55
8-45 Alternative Evaluation for Area K ....................................................................................................8-55
8-46 Effectiveness Criteria Evaluation for Area L ...................................................................................8-56
8-47 Implementability Criteria Evaluation for Area L...............................................................................8-57
8-48 Cost Criteria Evaluation for Area L .................................................................................................8-59



xiv Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA 1/7/02 4:19 PM/295-01

LIST OF TABLES
(Continued)

Tables Page

8-49 Alternative Evaluation for Area L ....................................................................................................8-60
8-50 Effectiveness Criteria Evaluation for Area M ..................................................................................8-61
8-51 Implementability Criteria Evaluation for Area M..............................................................................8-62
8-52 Cost Criteria Evaluation for Area M ................................................................................................8-64
8-53 Alternative Evaluation for Area M ...................................................................................................8-65
8-54 Effectiveness Criteria Evaluation for Area N...................................................................................8-66
8-55 Implementability Criteria Evaluation for Area N ..............................................................................8-67
8-56 Cost Criteria Evaluation for Area N.................................................................................................8-69
8-57 Alternative Evaluation for Area N....................................................................................................8-70
8-58 Effectiveness Criteria Evaluation for Area O ..................................................................................8-71
8-59 Implementability Criteria Evaluation for Area O..............................................................................8-72
8-60 Cost Criteria Evaluation for Area O.................................................................................................8-74
8-61 Alternative Evaluation for Area O....................................................................................................8-74
8-62 Effectiveness Criteria Evaluation for Area P...................................................................................8-75
8-63 Implementability Criteria Evaluation for Area P ..............................................................................8-77
8-64 Cost Criteria Evaluation for Area P.................................................................................................8-78
8-65 Alternative Evaluation for Area P ....................................................................................................8-79
8-66 Effectiveness Criteria Evaluation for Area Q ..................................................................................8-80
8-67 Implementability Criteria Evaluation for Area Q..............................................................................8-81
8-68 Cost Criteria Evaluation for Area Q.................................................................................................8-83
8-69 Alternative Evaluation for Area Q....................................................................................................8-84
8-70 Effectiveness Criteria Evaluation for Area R...................................................................................8-85
8-71 Implementability Criteria Evaluation for Area R ..............................................................................8-86
8-72 Cost Criteria Evaluation for Area R.................................................................................................8-88
8-73 Alternative Evaluation for Area R....................................................................................................8-89
8-74 Effectiveness Criteria Evaluation for Area S...................................................................................8-89
8-75 Implementability Criteria Evaluation for Area S ..............................................................................8-91
8-76 Cost Criteria Evaluation for Area S.................................................................................................8-93
8-77 Alternative Evaluation for Area S ....................................................................................................8-94
8-78 Effectiveness Criteria Evaluation for Area T ...................................................................................8-94
8-79 Implementability Criteria Evaluation for Area T...............................................................................8-96
8-80 Cost Criteria Evaluation for Area T .................................................................................................8-98
8-81 Alternative Evaluation for Area T ....................................................................................................8-99
9-1 Recommended OE Response Actions and Estimated Costs...........................................................9-5



1/7/02 4:19 PM/295-01 Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA xv

LIST OF PHOTOGRAPHS

Photos Page

2-1 View of Waimea Plain from Holoholoku looking north......................................................................2-3
2-2 Cinder cones typically found throughout the former maneuver area ................................................2-3
2-3 Rough a‘a lava typical of Sectors 1, 5, and 11................................................................................2-16
2-4 Looking north from area south of Waikoloa Road (Sector 2) .........................................................2-16
2-5 Terrain characteristic of Sectors 2, 9, and 10.................................................................................2-17
2-6 Ranchland typical of Sectors 3, 6, and 7 ........................................................................................2-17
2-7 Lalamilo Wind Farm (Sector 4).......................................................................................................2-19
2-8 Development of new homes in O‘uli Parcel (Sector 12) .................................................................2-19
3-1 Using GPS to survey in sampling grids.............................................................................................3-9
3-2 Placement of southwest corner grid stake........................................................................................3-9
3-3 Surface clearance of OE and metallic debris..................................................................................3-11
3-4 Geophysical mapping on Parker Ranch property ...........................................................................3-11
3-5 Setting up global positioning system base station ..........................................................................3-17
3-6 Reacquisition of geophysical anomaly............................................................................................3-28
3-7 OE sampling of geophysical anomaly.............................................................................................3-29
3-8 Recovery of OE scrap during intrusive sampling............................................................................3-29
3-9 UXO (155-millimeter projectile).......................................................................................................3-35
3-10 UXO (4.5-inch barrage rocket)........................................................................................................3-35
3-11 UXO (2.36-inch rocket) ...................................................................................................................3-36
3-12 UXO (fuze from 75 mm projectile) ..................................................................................................3-36
3-13 OE scrap.........................................................................................................................................3-37
3-14 Small arms......................................................................................................................................3-37
3-15 UXO technicians building sand bag enclosure ...............................................................................3-45
3-16 Five-inch naval projectile being prepared for demolition ................................................................3-45
3-17 Detonation of UXO (81mm mortar).................................................................................................3-46
3-18 Detonation of UXO (75mm high explosive projectile) .....................................................................3-46
5-1 Fences typical of ranching areas ....................................................................................................5-16
5-2 Warning sign at the Waimea Wastewater Treatment Facility ........................................................5-16



xvi Phase II Former Waikoloa Maneuver Area and Nansay Sites EE/CA 1/7/02 4:19 PM/295-01

THIS PAGE INTENTIONALLY LEFT BLANK


